Gender-specific immunological effects of the phosphodiesterase 5 inhibitor sildenafil in healthy mice.
Phosphodiesterase 5 (PDE5) is a pharmacological target in erectile dysfunction, pulmonary hypertension and in other indications. In tumor-bearing mice an inhibition of PDE5 with sildenafil prolongs survival of the animals through the augmentation of antitumor immunity, indicating the immunomodulatory properties of this drug. Effects of sildenafil on the immune system in healthy organisms are poorly investigated. In this work we showed that chronic application of sildenafil in healthy mice leads to opposite gender-dependent effects on NK cells, subpopulations of CD4(+) and CD8(+) T cells, activated conventional T cells, and to a decrease in Gr-1(+)CD11b(+) immature myeloid cells. Besides, sildenafil treatment decreases the serum concentration of interleukin-6. Ex vivo cultivation of isolated splenocytes with sildenafil results in an increase in CD4(+) T cells and a concomitant decrease in B cells and central memory CD8(+) T cells. Ex vivo modulatory properties of sildenafil are not gender-specific, indicating the importance of sildenafil's pharmacokinetics for it immunomodulatory activity in vivo. While the PDE5 expression is equal in the splenocytes from both genders, splenocytes from female mice possess higher basal level of cGMP compared to the male ones. Moreover, cultivation of splenocytes obtained from female but not male mice with sildenafil leads to an increase in cGMP concentration, making sildenafil's pharmacodynamics also responsible for gender-specific effects of the drug. Thus, this work secures conclusive evidence that the PDE5 inhibitor sildenafil possesses immunomodulatory properties and these effects are gender-specific. Immunological clinical trials are needed to prove the potential immunomodulatory effects of sildenafil in humans.